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A tendril of particles whipping around a pulsar at half the
speed of light could help scientists gain a better
understanding of the energetic jets spewing from pulsars

and black holes. Get starry mght
Researchers using NASA's Chandra X-ray Observatory to dlgltal down Ioad B j

study the Vela pulsar, a rotating neutron star in the i\ oW
Southern Hemisphere constellation Vela (the Sails), .
caught a series of images showing a jet writhing out from
the main star at phenomenal speed. An animation of the images has been compiled to show the pulsar in action and
can be found at the Chandra website.

"The most striking thing about this jet is how rapidly it changes both its shape and brightness," said George Pavlov, a
senior scientist at Pennsylvania State University, in a written statement. "Such strong, fast variability has never been
observed in astrophysical jets." Pavlov is the lead author of the Vela study, which will appear in the July 10t issue of
the Astrophysical Journal.

Pavlov used the Chandra X-ray Observatory to image the Vela jet 13 times between WEEl Images
January and August of 2002. While the jet displayed a remarkable rate of change

over just eight months, its behavior could be indicative of similar jets emanating from
larger objects like supermassive black holes, which could have periods ranging over
millions of years, researchers said.

The Vela jet roughly a half light-year long and made up of extremely high-energy

electrons or their antimatter counterparts, called positrons, that spin around a A lime-lapse set of images taken of the
. . . . . Vela pulsar, a spinning neutron star in the
magnetic field. The particles are produced by voltages 100 million times that of a Southern Hemisphere constellation Vela.

lightning bolt and are confined to a somewhat constant width, despite the jet's snake- Study of the pulsar's swiftly changing jet
could help researchers better understand

like movement. One light-year is about six trillion miles (9.7 trillion kilometers) long.  the jets of supermassive black holes. Click
to enlarge.

Researchers said the jet's steady width could be due to a magnetic field produced by

electrons along its axis. The jet's ability to change rapidly could be produced by a Chandra Finds Galaxy Growth

phenomena called "fire hose instability" that has been observed in laboratory jet " Regulated by Big Black Holes

studies.
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m Life Cycle of Black Hole Emissions
. . . . Seen for First Time
"Imagine a firehouse lying on the ground," said Marcus Teter, the study's co-author.

"After you turn on the water, you will see different parts of the hose kinking up, and s Chandra Probes Neutron Star
moving rapidly in different directions, pushed by increased pressure at the bends in

the hose. The Vela jet resembles a hose of magnetic fields, which confines the = Supermassive Black Hole Seen Under

Construction
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electrically-charged particles."

m X-ray Astronomy: 40 Years of Seeing
The instability could be triggered by a strong headwind created as the pulsar moves the Invisible
through surrounding gas at 200,000 miles (300,000 kilometers) an hour, scientists
said. Bright blobs inside the jet could be a sign of the increased magnetic field and Related Links

particle pressure along the kinks in the jet, they added. = Chandra X-ray Observatory homepage

According to the study, the jet's speed and brightness along its outer regions also m Vela Pulsar Jet Animation
suggests that the luminescent bands encircling the Vela pulsar may not be rings of
material as previously thought, but shockwaves caused as the jet passed through
clouds of material along its path.

SPACE.com TOP STORIES

Sun-Watching SOHO Back On-Line

Celestial Soulmate? Jupiter-like Planet Found in Solar System Similar to Ours
Japan's Nozomi Mars Probe Stirs Contamination Qualms

NASA Now Targets Sunday for Mars Opportunity Launch

Study: Cosmic Brake Slows Spin of Pulsars

Japan's Space Shuttle Crash Lands in Test

The Road Ahead: SETI and the NASA Astrobiology Institute

SPACE.com: More News Headlines

The Search for Life in the Universe ... Continued

about us | message boards | register at SPACE.com | contact us | advertise | terms of service | privacy statement

© 1999-2003 SPACE.com, Inc. ALL RIGHTS RESERVED.

http://www.space.com/scienceastronomy/firehose_jet_030702.html Page 2 of 2



